Introduction
Hemoglobin (Hb) Q-Thailand, also known as G-Taichung, Mahidol, Kurashiki-i and asabara, is often found in Thai, chinese, and Japanese individuals (1) . The hemoglobin (Hb) Q-Thailand mutation is an α-globin chain variant that results from a point mutation (Gac→cac; asp→His) at codon 74 of the α1-globin gene on chromosome 16p (2,3). individuals heterozygous for Hb Q-Thailand usually show slight red cell microcytosis, since the mutation is invariably linked to (-α 4. 2 ) (1). Hb Q-H disease is caused by the co-inheritance of Hb Q-Thailand and α 0 -thalassemia (mainly --Sea ), and presents with marked microcytosis, chronic hemolytic anemia associated with jaundice and hepatosplenomegaly (4) . affected individuals show a thalassemic blood shape similar to that observed in Hb H disease, but Hb analysis reveals the absence of Hb a, with Hb Q-Thailand being the predominant fraction (4).
Hb Q-H is a rarely occurring disease; to date, all identified individuals have been chinese or of chinese origin. Here, we reported three cases of this disorder in a cantonese family.
Materials and methods
Subjects and hematological analysis. The proband was a 3-day newborn who presented for thalassemia screening at the Guangzhou Kingmed center for clinical laboratory. According to the specific results of hematological analysis, the proband was diagnosed as a homozygous Hb H with an unknown Hb variant. Blood samples with edTa were collected from the proband and his family members and immediately sent at 4˚C to the Hematology and Molecular laboratory for further analysis. Hematological data were collected on an automated blood cell counter (ac•T™ 5diff; Beckman coulter, uSa). electrophoresis of hemoglobins was carried out in agar using a Spife 3000 electrophoresis system (Helena laboratories, uSa).
DNA analysis. Genomic dna was extracted from peripheral blood leukocytes with the Genomic dna Mini-Prep kit (decipher Bioscience Shenzhen ltd., china) as previously described (5) . α-thalassemia-1 (Sea type) and α-thalassemia-2 (-α 3.7 and -α 4.2 ) were identified by gap-PCR with the α-thalassemia genotype detection kit (decipher Bioscience Shenzhen ltd.) in a KP-Tc48 dna Thermal cycler (chaozhou Hybribio Biotechnology, china). Polymerase chain reaction (Pcr) was performed under the following conditions: dna was denatured at 96˚C for 15 min, followed by 35 cycles at 98˚C for 45 sec, annealing at 60˚C for 90 sec, extension at 72˚C for 150 sec and a final extension step for 5 min. The PCR products were separated by electrophoresis on 2.0% agarose gel.
The α1-globin gene was amplified with previously described primers (6) . The 50-µl Pcr reaction mixture contained 0.1 µg dna, 25 pmol primers, 200 µmol dnTPs and 2.5 units Taq dna polymerase (Shanghai Sangon Biological engineering Technology & Services co., ltd., china) in 10 mmol/l Tris-Hcl (pH 8.0), 50 mmol/l Kcl and 3 mmol/l Mgcl 2 . The amplification reaction was carried out at 95˚C for 3 min, 59˚C for 1 min and 72˚C for 1 min for 30 cycles in the KP-Tc48 dna Thermal cycler. The Pcr products were analyzed on the aBi 377 dna Sequencer (applied Biosystems, ca, uSa).
Results
Three cases of Hb Q-H disease and two Hb Q-Thailand carriers were found in the family. The hematological data for the family are summarized in Table i . The Hb, mean corpuscular volume and mean corpuscular hemoglobin values of the family members with Hb Q-H were lower than normal, except in the 3-day-old newborn, which is consistent with previous reports (2,3,7). The proband had Hb Q (α Q 2 β 2 ) and Hb F Q (α Q 2 γ 2 ) bands as revealed by agar electrophoresis (Fig. 1a) , but no anemia (Hb, 144g/l), with a 25.47% Hb F Q (α Q 2 γ 2 ) in the total Hb. The results of electrophoresis of samples from the family members are shown in Fig. 1B . Gap-Pcr studies for α-thalassemia indicated that the proband, his elder brother and elder sister were -α 4.2 /--Sea , his young sister and father were αα/-α 4.2 , and his mother was αα/--Sea . dna sequence analysis of the amplified α1-globin gene indicated that all family members, except for the mother, had a point mutation (Gac→cac; asp→His) at codon 74 of the α1-globin gene and were carriers of Hb Q-Thailand (Fig. 2) . The proband, his elder brother and elder sister had Hb Q-H disease (-α 4.2-Q /--Sea ).
Discussion
Hb Q-Thailand (α74asp→His) is an abnormal Hb variant that was first identified in a Chinese family (8) . All carriers of the Hb Q-Thailand gene in previous reports are chinese or of chinese origin (2,3,7). Patients heterozygous for the Hb Q-Thailand mutation possess a 4.2-kb deletion at chromosome 16p of the α-globin gene, and have mild red cell microcytosis (2,3,7). it is well known that the high incidence area of Hb Q-Thailand is also the high incidence area of thalassemia, and co-inheritance of Hb Q-Thailand with α-thalassemia (mainly --Sea ) results in thalassemia intermedia, termed Hb Q-H disease. 
A Q-Thailand G→C mutation B
In the present study, we identified three cases of Hb Q-H disease in a family from the canton Province of china. The father of the family carried the Q-Thailand mutation and had -α 4.2 α-thalassemia with slightly altered hematological parameters and no clinical symptoms (Hb, 15.5g/l; MCV, 79fl). The Hb Q-Thailand variant was stable and had normal oxygen affinity. The mother had --Sea thalassemia. clinically, patients with Hb Q-H disease are categorized as having deletional Hb H disease, and genetic counseling for Hb Q-H disease is similar to that for deletional Hb H (9) . Three of the four children in the present study -the proband, his elder brother and elder sister -had Hb Q-H disease. The 3-day-old proband did not have anemia (Hb, 144g/l), since there was 25.47% Hb F Q (α Q 2 γ 2 ) in the total Hb. The other two cases of Hb Q-H disease manifested mild-to-moderate anemia (elder brother, 105 g/l; elder sister, 85 g/l). none of the three family members affected by Hb Q-H disease required regular transfusions.
